Analysis of the 2-deoxy-D-glucose-induced vagal stimulation of gastric secretion and gastrin release in dogs using methionine-enkephalin, morphine and naloxone.
Gastric acid and pepsin secreted in 3 hr and antral gastrin released in response to vagal excitation induced by 2-deoxy-D-glucose (2DG), 625 mumol/kg i.v., were studied in six conscious trained gastric fistula dogs. During a 2-hr infusion, Met-enkephalin (96 nmol/kg/hr; delta receptor) reduced the 2DG response by 50%; when the enkephalin was stopped there was a rapid rebound to peak values. Met-enkephalin also blocked the release of gastrin in the first 15 min. By itself, Met-enkephalin did not stimulate secretion and slightly depressed gastrin. By contrast, morphine (96 nmol/kg/hr; mu receptor) augmented and sustained the 2DG gastric acid secretory response. This effect was blocked by naloxone. Morphine alone caused a small rise in serum gastrin after 90 min, followed by a delayed gastric acid secretion of about 30% of the peak 2DG response. Naloxone, a mu opiate antagonist (mu/delta, 27:1), also inhibited the 2DG gastric secretory response by about 50% and augmented the Met-enkephalin inhibition of secretion without blocking either the secretory rebound or the effect on gastrin release. None of the three opiates changed the direct cholinergic gastric secretory or gastrin-releasing effects of bethanechol. Thus, vagal stimulation of the stomach involves pathways which can be influenced by both mu and delta opiates, with apparently opposite effects, proximal to the level of acetylcholine action on the gastric mucosa. The central and peripheral control points in the activation of the stomach via the vagus which are sensitive to opiates have yet to be located and explained.